Abstract. By using the large scale data from demand and supply side, including house price growth rate, income growth rate and the total household numbers and the total number of households, this paper analyzes the market behavior of 35 cities in China. Our analysis shows that there seems a huge property-value bubble both in standpoints of demand side or that of supply side.
Introduction
The development of house market can be regarded as the results of policy. Year 1998 can be seen as the most important year in the development of real-estate industry. In this year, the so-called "the 23th document" came into effect. After the 1997 Asian Financial Crisis, the government put forward a new policy with the purpose of "establish and improve the house supplying system with economically affordable housing as the main part". But unfortunately, the result turned out to be the blasting fuse of the bulling of the real estate industry. The reasons are simply. The purchase of a house can be partly recognized as a necessity in the society and at the same time it would be widely accepted as the investment goods, especially when the economy is not good and there is a lack of better options for investments. Therefore, when the market is open to the public and it naturally becomes the pursuit of the people.
In year 2002, when government limit the selling of land by introducing the biding and offering system, the cost of the industry increases, which further increase the price of property. With the increase in the stock market till 2008, the quick development of real estate industry is not hard to imagine. And gradually, the booming of property industry becomes the growth engine of the whole economy. With the sharp increase in the price of property, Chinese government started to make it under control. But, at the same time, there came the 2008 international financial crisis. The government turned it monetary policy from constrained to loosing standpoint, which gave more incentives for the development of housing industry.
Recently, due to the hot situation of property industry, government has been introducing different kinds of policies to cool the property market. Four strict property policies were introduced to the market in year 2010 and 2011 in order to regulate the development of the industry. However, the speculation seems to be too high to be controlled. The overall retail volume of over 20 listed companies such as Wanke and Baoli were as high as over 85 billion yuan, with an increase of 6.42%. According to the data and research published by the China Index Institute, there was a general increase in the turnover of the property during the traditional Chinese spring festival from 9 th , Feb to 15 th , Feb, coving the total 27 main cities. And among those cities, 14 of them witnessed a double of the trading volume during that period.
Since there is a huge concern on the possibility of property bubble and its potentially serious effect on the macro economy, more and more economists have become interested in this field. Partly due to the insufficiency of the data, there are different opinions among economists regarding whether the real estate industry was experiencing bubble. By using the national data As we can see, it would be insufficient if the time period is restricted to a relatively small span. We would like to assert that the relatively short sample period would not provide meaningful results for analysis. Another shortcoming of previous research is that the sample data is based on the national data which might overlook the real situation in each main city.
Contrast to the previous method and data source, we apply the data from 1999 to 2011 from 35 huge and medium cities to analyze both the demand and supply sides of housing industry in China. There are several interesting results obtained from our analysis. Firstly, from the demand side, the increase in the price of property is partly due to the increase of disposable of residents in the cities during the sample periods. Secondly, from the supply side, even though the total population in cities is increasing, there is a huge over supply of property in cities based on the number of registered households, which gives us the impression that there is sufficient supply of real estate in cities. As a result, we conclude that there is a serious bubble in the real estate market.
The paper is organized as follows. Next chapter gives the detailed explanation of the demand situation of property market and the third chapter center around the supply side of the market and the final chapter concludes.
The Demand of the Housing Market
In this chapter, we will focus on the demand of the real estate industry. Table 1 summarizes the data of the demand of property when the related policy was introduced by the government. As we can see from the Table 1 , year 2008 is separated from the whole sample since it was a special year due to financial crisis in that year. It seems that the trend of the housing price is consistent with the timing of the government policy. More specifically, the price in Beijing and Shijiazhuang experienced negative growth of housing price from 2000 to 2003. While on the other hand, the average growth rate in Guangzhou and Nanjing was lower than 1%. However, there were several cities with relatively high growth rate, such as Shanghai, Taiyuan, Nanchang and Xi'an, whose growth rate was over 10%.
An interesting feature shown by the data from Table 1 is that the housing price in Beijing and Xiamen increased by more than 20%, while the price in the whole eastern China witnessed a growth rate of 10%. Nationally, the growth rate reached as high as over 8% except limited cities in Northwest and Northeast. Amazingly, even in year 2008, the housing price in Haikou, the capital city of Hainan province, increased by 20.86%. From 2009 to 2011, the housing price in Taiyuan and Nanjing all witnessed growth rate as high as 30% while the number of cities with lower growth rate than 20% is 6, and that than 10% is 20.
As pointed out by Feng (2005), "the research done by UN-Habitat points out that when the housing price in a specific region or area has continuously increased by 8%", the high price would cause damage to the national economy and the purchase of housing would become an investment rather than a consumption goods. And this kind of continuous growth of housing price is not sustainable and would lead to housing bubble in the market". As we can see from the sixth row of Table 1 , there were only 14 cities whose the annual average growth rate of real housing price was lower than 8% and only 6 cities lower than 7%. According to the rule of 70, the annual growth rate of 8% means that the price would double in about 9 years and if the growth is as high as 10%, then within 7 years, the price would be doubled. From the data shown in Table 1 , more than 35 cities witnessed high growth rate as 12%, which indicates that the price would be doubled in less than 6 years. However, the sample period in our research is from 2000 to 2011, and it means that with the annual growth rate of 12%, the housing price would be at least doubled during that specific time period. That is exactly the reason we believe for the quick increase in the housing price.
Next, we would like to consider another key indicator: the housing price-income ratio. In order to obtain the reasonable house area, we follow the method created by Lv (2010). By on the contrary, we apply the data from 2005 to 2011 to obtain the average housing area and then calculate the area of per house during that sample period, which contributes to the calculation of the average price of per house. As for the income of household in cities, we use the disposable income per house multiplied by the persons of each household. After that, we obtain the mean value of the housing price-income ratio during 1999 to 2011, indicated in the seventh row of Table 1. After that, we give the maximum and minimum value of the housing price-income ratio.
As we can see from the table, the lowest housing price-income ratio since 1999 was witnessed in Chongqin with the value of 6.13. While on the other hand, the maximum value of the ratio is Beijing with the value of 17.16. More specifically, year 2010 is a quite special year because the maximum value was seen both in Beijing and Hangzhou with the value of 24.53 and 22.94, respectively.
According to the evaluation of Lv (2010), the reasonable price-income ratio should be 4.38-6.78. Based on his calculation and criteria, only Chongqin and Huhehaote among 35 cities had not excelled that reasonable value period. Furthermore, according to the newly research done by Ding (2012), the reasonable price-income ratio should be less than 7.35. Even by this standard, there were only three cities that satisfied this price-income ratio. 
The Market Supply of Real-Estate Industry
Now we turn to the supply side of the real-estate market. We would like to summarize our main opinion that the rising of the housing price is not due to the limited supply in the market. Table 2 gives the whole information of the supply side of the market. More specifically, the first row of the Table 2 gives the turnover of the real-estate industry from 1999 to 2011. And the third row gives the total housing at the end of sample period from 1999 to 2011 in different cities. It should be noted that the data given in Table 2 had not been exposed by other previous research and we believe that our data source is more reliable since previous research depends highly on the constructed area of houses rather than the index we applied here.
The last four rows in Table 2 give the total household numbers and residence at the end of 2011 for 35 cities. As we can see from that, the ratio between house suits and the total registered household has been over 90% in all cities, except Haiebin and Lanzhou. What's worse, 24 cities out of 35 cities had their value over 100% in this ratio, indicating that each household would mathematically obtain a house. Among those 35 cities, the ratio is about 26.13%, indicating that the city was in short of houses supply. What should be noted is that even Beijing has this ratio over 70%. All this figures represent that even though the supply of land is inelastic but the total supply is relatively sufficient, and some cities are to some degree of over development as we can see from the stock of housing compared with the number of households. As a result, it is safe for us to come to the conclusion that the high price of real estate is not the result of the insufficient supply of property and on the other hand we assert that the purpose of housing purchase is for speculation. Table 2 . the total turnover of housing suits (ten thousands)/the stock of housing suits at the end of year 1999 and 2011, total number of households at the end of year 2011 and their ratio (%).
Area Total Turnover
Housing suits 
Conclusion
By using the data from 35 cities with medium and extreme size in China, this paper analyzed both the supply and the demand side of the real-estate industry. From the demand side, our data firstly showed that the growth rate of property in most cities are much higher than that of the disposable income during the sample periods and according to different criteria, we believe that the price-income ratio is beyond the reasonable value. Secondly, from the supply side, even though there was a steady increase in the number of households in those cities, the stock of houses during the sample period outnumbered the total number of households in most of the cities analyzed in our paper. And what's worse, in several cities, the latter was even more than the former. The supply side data reveals that there was sufficient supply of houses in the real-estate market. Considering those two points, this paper concluded that there was obvious bubbling trend in the market.
